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(54) PLASMA ASSISTED CVD DEPOSITION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma assisted CVD 
deposition apparatus capable of adequately bringing a raw material 
film and a cooling can roll into tight contact with each other and 
executing deposition without the occurrence of trouble, such as 
variation in film thickness, even when the raw material film gives 
rise to thermal deformation, 

SOLUTION: The raw material tape T is travelably wound around a 
take-up roll 44 through the cooling can roll 64 from an un-winding 
roll 42 in a processing chamber 22 of a vacuum vessel 20. A 
reaction tube 60 which generates a plasma is disposed to face the 
raw material tape T wound around the cooling can roll 64. The 
traveling route of the raw material tape T is provided with an 
electrifier 80 which electrifies a film substrate negative by 
irradiating the film substrate of the raw material tape T with an 
electron beam on the upstream side of the cooling can roll 64. In 
addition, the cooling can roll 64 is constituted by forming an 
insulating layer on the peripheral surface of the roll body made of a 
conductive metal. The roll body is connected to the negative 
terminal of a DC bias power source 104 and negative voltage is 
impressed to the roll body to electrify the surface of the insulating layer positive. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The can roll for cooling and an electrode are arranged in the vacuum tub in which supply and 
reduced pressure of material gas are possible. An electrical potential difference is impressed to said 
electrode, making the raw material film with which the conductive primary thin film was formed in the base 
film whole surface meet the electrode of said can roll for cooling, and the peripheral surface which 
counters, and making it run a film. In the plasma-CVD membrane formation equipment which forms a 
secondary thin film on the conductive primary thin film of said raw material film A roll electrification means 
by which said can roll for cooling is charged in either forward or negative, Plasma-CVD membrane 
formation equipment characterized by having a film electrification means for it to be prepared in the transit 
direction upstream of said raw material film from said can roll for cooling, and to electrify said film base in a 
different polarity from said can roll for cooling. 

[Claim 2] Plasma-CVD membrane formation equipment according to claim 1 characterized by having the 
insulating bearing which said can roll for cooling comes to form an insulating enveloping layer in the 
peripheral surface of the body of a roll of a conductive metal, and said roll electrification means insulates 
said body of a roll, and is supported free [ rotation ]. and the direct-current bias power supply which 
impresses bias voltage to said body of a roll. 

[Claim 3] Plasma-CVD membrane formation equipment according to claim 2 characterized by said bias 
voltage being a forward electrical potential difference not more than more than 300V1000V, or a negative 
electrical potential difference beyond less than [ -300V ]-1000V. 

[Claim 4] Plasma-CVD membrane formation equipment according to claim 1 characterized by having the 
direct-current bias power supply to which said can roll for cooling comes to form the 1st enveloping layer, 
the 2nd conductive insulating enveloping layer, and the 3rd insulating, insulating enveloping layer in the 
peripheral surface of the body of a roll of a conductive metal, and said roll electrification means impresses 
bias voltage to said 2nd enveloping layer. 

[Claim 5] Plasma-CVD membrane formation equipment according to claim 4 characterized by said bias 
voltage being a forward electrical potential difference not more than more than 300V1000V, or a negative 
electrical potential difference beyond less than [ -300V ]-1000V. 

[Claim 6] Plasma-CVD membrane formation equipment according to claim 1 characterized by said film 
electrification means becoming the film base of said raw material film from the electron beam irradiation 
which irradiates an electron ray. 

[Claim 7] Plasma-CVD membrane formation equipment according to claim 1 characterized by having the 
direct-current bias power supply which impresses bias voltage to the electrification roller and this 
electrification roller of the conductivity by which said film electrification means was formed in the transit 
path of said raw material film possible [ said film base and contact ] at the upstream rather than said can 
roll for cooling. 

[Claim 8] Plasma-CVD membrane formation equipment according to claim 7 characterized by said bias 
voltage being a forward electrical potential difference not more than more than 100V1000V, or a negative 
electrical potential difference beyond less than [ -100V ]-1000V. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma-CVD membrane formation equipment used for 

manufacture of a magnetic tape, LSI. etc. 

[0002] 

[Description of the Prior Art] Magnetic tapes, such as an audio tape and a video tape, form the magnetic 
layer (conductive primary thin film) of metal magnetic materials, such as cobalt and nickel, and form 
protective layers (secondary thin film), such as plasma polymerization film, on this magnetic layer, and are 
constituted by the film base of insulating resin, such as polyethylene terephthalate. And generally, a 
protective layer makes the can roll for cooling meet, makes it run the raw material film with which the 
conductive primary thin film was formed in the film base, using plasma-CVD membrane formation 
equipment, and forms a secondary thin film by vacuum evaporationo by the plasma-CVD method on this 
conductive primary thin film. 

[0003] however, having originated in heat deformation of a film base etc., the adhesion with a can roll 
having been easy to be spoiled, and the plasma-CVD membrane formation equipment mentioned above 
having un-arranged [ which it is called / forming a thin film stably and / difficulty ]. Then, conventionally, 
the plasma-CVD membrane formation equipment which aimed at the improvement of the adhesion of a can 
roll peripheral surface and a film base is proposed variously, and what was indicated by JP.2-239428,A as 
this kind of plasma-CVD membrane formation equipment is known. 

[0004] An electron ray is irradiated at a film base and the plasma-CVD membrane formation equipment 
which a film base is contacted on the can roll for cooling, and forms membranes next is indicated by JP,2- 
239428,A mentioned above. This membrane formation equipment irradiates an electron ray at a raw 
material film, electrifies a raw material film in negative, and sticks a raw material film to a can roll peripheral 
surface by the electric attraction which is made to carry out induction of the positive charge to a can roll 
peripheral surface, and is produced between a raw material film and a can roll. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it was in plasma-CVD membrane formation 
equipment given in JP,2-239428,A mentioned above, induction of the positive charge was not stably carried 
out to a can roll peripheral surface, but since an electron ray was irradiated in the problem that electric 
attraction becomes unstable, and the vacuum evaporationo side of a raw material film, there was a problem 
that electrification in the contact surface with a can roll was unstable. When the raw material film with 
which the metal thin film was formed in the film base is used especially for the latter problem, it is thought 
in DC plasma-CVD equipment that it is remarkable, and the solution is demanded strongly. This invention 
was made in view of the above-mentioned problem, and aims at offering the plasma-CVD membrane 
formation equipment which can acquire proper electric attraction stably between a raw material film and a 
can roll. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention arranges 
the can roll for cooling, and an electrode in the vacuum tub in which supply and reduced pressure of 
material gas are possible. An electrical potential difference is impressed to said electrode, making the raw 
material film with which the conductive primary thin film was formed in the base film whole surface meet 
the electrode of said can roll for cooling, and the peripheral surface which counters, and making it run a 
film. In the plasma-CVD membrane formation equipment which forms a secondary thin film on the 
conductive primary thin film of said raw material film A roll electrification means by which said can roll for 
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cooling is charged in either forward or negative. It is characterized by having been prepared in the transit 
direction upstream of said raw material film from said can roll for cooling, and establishing a film 
electrification means to electrify said film base in a different polarity from said can roll for cooling. 
[0007] As for the plasma-CVD membrane formation equipment concerning this invention, the can roll for 
cooling is charged at one of positive/negative in a polarity with the film base of a raw material film contrary 
to the can roll for cooling. For this reason, electric attraction proper between the can roll for cooling and a 
raw material film is acquired, the film base of a raw material film can be stuck to the peripheral surface of 
the can roll for cooling by the proper adhesion force, and a secondary thin film can be formed stably. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. They are the perspective view in which drawing 3 shows the plasma-CVD 
membrane formation equipment concerning the gestalt of operation of one of this invention from drawing 
i , drawing 1 shows the ♦* type block diagram of this plasma-CVD membrane formation equipment, and 
drawin g 2 shows typically the important section of 1 of this plasma-CVD membrane formation equipment, 
and the sectional view in which drawing 3 shows typically other important sections of this plasma-CVD 
membrane formation equipment. 

[0009] In drawing 1 , 20 is a vacuum tub which forms the processing room 22 inside, the vacuum tub 20 
consists of stainless steel etc., and the tank wall is connected to the direct-current high voltage power 
supply 102, and it is held at predetermined plus potential. In the processing room 22 of this vacuum tub 20, 
spacing is horizontally separated in the upper part. The **** roll 42 and the winding roll 44 The can roll 64 
for cooling in the center section, respectively between the **** roll 42 and the winding roll 44. and the can 
roll 64 for cooling The pass rolls 46A and 46B of a pair, It is attached free [ rotation of 48A and 48B ], and 
a coil 60 is formed for the electrification machine (a film electrification means, electron beam irradiation) 80 
in the lower part between the **** roll 42 and pass roll 46A. 

[0010] The raw material film T is wound around the **** roll 42, the winding roll 44 is connected with a 
rotation drive, and a rotation drive is carried out. And the raw material film T is rolled round by the winding 
roll 44 possible [ transit ] from the **** roll 42 via the pass rolls 46A and 46B, the can roll 64 for cooling, 
and the pass rolls 48A and 48B, and the raw material film T runs by rotation of the winding roll 44. Although 
illustration is omitted, the raw material film T is what formed the magnetic layer (conductive primary thin 
film) in the whole surface of film bases, such as polyethylene terephthalate, and is almost rolled in the 
condition that a film base contacts can roll 64 peripheral surface for cooling. 

[001 1] The pass rolls 46A, 46B, 48A. and 48B contact the magnetic layer forming face of the raw material 
film T (rolling), and guide transit. And one pass roll 46B has conductivity, and is grounded electrically. This 
conductive pass roll 46B contacts the magnetic layer of the raw material film T. and holds a magnetic layer 
to fixed potential. In addition, pass roll 46B can also consist of semiconductor materials of predetermined 
resistance etc. possible [ connecting with bias power supply and also holding to predetermined minus 
potential ]. 

[0012] As shown in drawing 2 , in the case 82 in which the raw material film T side carried out opening, the 
electrification machine 80 contains an electron gun 84, and is constituted. A case 82 separates the gap of 
the film base side of the raw material film T, and the predetermined gap delta (usually 2mm or less), and is 
installed, and case 82 inside is grounded electrically. "Hollow Cathode Neutralizer" (trade name made from 
Ion Tech) etc. which is a well-known thing, for example, a commercial item, is used, and an electron gun 84 
irradiates an electron ray over the fiabellate form range B, i.e., full, which spreads in the transit direction of 
the raw material film T, and the direction which intersects perpendicularly. 

[0013] The can roll 64 for cooling is supported free [ rotation ] through the insulating bearing 68 to which it 
comes to form ipsulating-layer 64b in the peripheral surface of cylinder-like body of roll 64a which has 
shank 64c on both sides at one, respectively, and shank 64c becomes it from a bakelite etc., as shown in 
drawing 3 . Body of roll 64a consists of conductive metals, such as stainless steel, it connects with the 
direct-current bias power supply 104, and the electrical potential difference of maintenance, for example, 
or more [ or less / -300 / V-1000 ] V extent, is impressed to predetermined minus potential. Insulating- 
layer 64b coats the thickness of 0.5mm - about 1.0mm with insulating ingredients, such as a ceramic, and 
is constituted. Since a minus electrical potential difference is impressed to body of roll 64a, as for this 
insulating-layer 64b, a front face is charged in plus by electrostatic induction. In addition, about such 
structures, although the rotation drive of the can roll 64 for cooling is carried out by a rotation drive etc. 
and cooling water etc. is introduced into the interior, since it is common knowledge, explanation is omitted 
[0014] A coil 60 has an electrode 65 in the body 62 of tubing in which the can roll 64 side for cooling 
carried out opening to the shape of a cylinder side, and the gas installation tube 66 carries out opening to 
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the body of tubing 62 lower part. An electrode 65 is connected with the plus terminal of the direct-current 
high voltage power supply 102, and the gas installation tube 66 is connected with the reactant gas source 
of supply outside drawing, and introduces reactant gas in the body 62 of tubing. In addition, this coil 60 is 
common knowledge and omits detailed explanation. 

[0015] If it is in the gestalt of this operation, the raw material film T which it let out from the **** roll 42 
runs in accordance with the peripheral surface of the can roll 64 for cooling, is rolled round by the take-up 
reel 44, and forms a protective coat (secondary thin film) etc. in the magnetic layer forming face of this raw 
material film T it runs with a coil 60. That is, when the reactant gas introduced in the coil 60 passes an 
electrode 65 as everyone knows, it becomes the plasma, and the molecule in material gas is disassembled, 
and it becomes radical [ plus ], it adheres to the magnetic layer front face of the raw material film T 
electrically grounded through pass roll 46B. and a protective coat is formed. 

[0016] Here, on the occasion of formation of a protective coat, i.e., transit of the raw material film T, a film 
base can irradiate an electron ray with the electrification vessel 80 between the **** roll 42 and pass roll 
46A, the raw material film T is charged in minus, and a minus electrical potential difference is impressed to 
body of roll 64a, and, as for the can roll 64 for cooling, an insulating-layer 64b front face is charged in plus. 
For this reason, proper electric attraction can occur between the film base of the raw material film T, and 
the insulating-layer 64b front face of the can roll 64 for cooling, and the film base side of the raw material 
film T and the insulating-layer 64b front face of the can roll 64 for cooling can be stuck by the proper 
adhesion force. Therefore, also when heat deformation etc. arises on the raw material film T, membranes 
can be formed proper, and generating of thickness nonuniformity etc. can be prevented. 
[0017] Drawing 4 and drawing 5 show the plasma-CVD membrane formation equipment concerning the 
gestalt of other operations of this invention. The block diagram in which drawing 4 shows the whole 
typically, the sectional view in which drawing 5 a shows an important section typically. <A 
HREF=yTokujitu/tjitemdrw.ipdl?N0000=239&N0500=1 E_N/;>=?>8;;?///&N0001=330&N0552=9&N 0553= 
000007" TARGET="tjitemdrw"> drawing 5 b It is the mimetic diagram which expanded a part of drawing 5 
a. In addition, the same number (sign) is given to the same part as the gestalt of operation mentioned 
above, and explanation is omitted. 

[0018] The gestalt of this operation forms the electrification roll 88 in contact with the film base front face 
of the raw material film T in the tape transit path between pass roll 46A and 46B. This electrification roll 88 
consists of conductive ingredients, such as stainless steel, it connects with the plus terminal of the direct- 
current bias power supply 106, and the electrical potential difference of plus of or less [ or more / 100 / 
VI 000 ] V extent is impressed. This electrification roll 88 contacts the film base side of the raw material 
film T it runs (rolling), and electrifies a film base side in plus. 

[0019] Moreover, as the can roll 64 for cooling is shown in drawing 5 (a) and (b), the 1st insulating^layer 
64e, 64f of conductive layers, and 64g of the 2nd insulating layer are formed in the peripheral surface of 
body of roll 64a. The thickness of about 0.5mm is coated with insulating ingredients, such as a ceramic, it is 
formed, and 1 st insulating-layer 64e is a wrap about the perimeter side of body of roll 64a. The 64g of the 
2nd insulating layer is a wrap about the front face coat the thickness of about 0.5mm with insulating 
ingredients, such as a ceramic, like 1st insulating-layer 64e, are formed, and excluding the flank of 64f of 
conductive layers. As for the 64g of this 2nd insulating layer, a front face is charged in minus by 
electrostatic induction in impression of 64f [ of conductive layers ] positive voltage. In addition, a bearing 
68 can be used regardless of conductivity and insulation. 

[0020] 64f of conductive layers coats aluminum and a conductive silver ingredient with thermal spraying 
etc. at the thickness of about 0.3mm, and they are constituted. Slip ring 64h is prepared in the flank front 
face to expose, and 64f of conductive layers is connected to the direct-current bias power supply 108 
through shoe 64i which fits into this slip ring 64h free [ sliding ]. As for 64f of conductive layers, the 
electrical potential difference of plus not more than more than 300V1000V is impressed by the direct- 
current bias power supply 108. 

[0021] If it is in the gestalt of this operation, the film base front face of the raw material film T is charged 
in plus with the electrification roll 88, and the can roll 64 for cooling is charged in minus on the electrical 
potential difference of the plus by which the front face of the 64g of the 2nd insulating layer of the 
outermost layer is impressed to 64f of conductive layers. For this reason, like the gestalt of operation 
mentioned above, proper electric attraction can occur between the film base of the raw material film T. and 
the 2nd 64g front face of insulating layers of the can roll 64 for cooling, and the film base side of the raw 
material film T can be stuck on the can roll 64 for cooling by the proper adhesion force, also when heat 
deformation etc. arises on the raw material film T, membranes can be formed proper, and generating of 
thickness nonuniformity etc. can be prevented. 
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[0022] In addition, in the gestalt of operation mentioned above, it is also possible to adopt structure similar 
to electrifying the front face of the can roll 64 for cooling in minus, and to make the polarity of applied 
voltage reverse. That is, as shown in drawing 6 , insulating-layer of one layer 64b can be formed in a 
conductive body of roll 64a front face for the can roll 64 for cooling, and connecting body of roll 64a to the 
plus terminal of the direct-current bias power supply 104 can also electrify the front face of insulating- 
layer 64b in minus. 

[0023] Moreover, in the gestalt of each operation mentioned above, although DC plasma-CVD membrane 
formation equipment is illustrated, this invention can be applied also to RF plasma-CVD membrane 
formation equipment. 
[0024] 

[Effect of the Invention] As explained above, while electrifying the front face of a can roll in one side of 
positive/negative according to the plasma-CVD membrane formation equipment concerning this invention 
In order to electrify the film base of a film raw material on another side of positive/negative, electric 
attraction proper between a film raw material and the can roll for cooling is acquired. The adhesion of a film 
raw material and the can roll for cooling is improvable, even when heat deformation etc. arises in a film raw 
material, membranes can be formed proper, and generating of the nonuniformity of thickness etc. can be 
prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the ****** type block diagram showing the plasma-CVD membrane formation equipment 
concerning the gestalt of operation of one of this invention. 

[ Drawin g 2] It is the ** type perspective view expanding and showing the important section of this plasma- 
CVD membrane formation equipment. 

[Drawing 3] It is the type section Fig. expanding and showing other important sections of this plasma-CVD 
membrane formation equipment. 

[Drawing 4] It is the ****** type block diagram showing the plasma-CVD membrane formation equipment 
concerning the gestalt of other operations of this invention. 

[Drawing 5] The important section of this plasma-CVD membrane formation equipment is shown typically, 
(a) is a sectional view and (b) is the A section enlarged drawing of a. 

[Drawing 6] It is the type section Fig. showing other modes of the important section of this plasma-CVD 
membrane formation equipment. 
[Description of Notations] 

20 [ .. Winding roll. ] .... A vacuum tub. 22 .. A processing room. 42 .. A **** roll. 44 46A. 46B. 48A, 488 .... A 
pass roll, 60 .. Coil. 62 [ .. The body of a roll, ] .... The body of tubing, 65 .. An electrode, 64 .. The can roll 
for cooling, 64a 64b [ The 2nd insulating layer, ] .... An insulating layer, 64e .. The 1st insulating layer, 64f 
A conductive layer, 64g 66 [ .. An electron gun, 1 02 / .. A direct-current high voltage power supply, 1 06 / .. 
Direct-current bias power supply. 108 / .. Direct-current bias power supply. T / .. Raw material film ] .... A 
gas installation tube. 80 .. An electrification machine (a film electrification means, electron beam 
irradiation), 82 .. A case, 84 
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